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This guide is intended for use in teaching a course 
in transportation systems. The course, which has been designed for 
students in grades 9 and 10, is intended to provide a basic 
understanding of transportation systems and the role of energy 
systems in transportation. The first two sections discuss the guide's 
development within the framework of North Carolina's efforts to 
improve technological literacy and the guide's place as part of an 
instructional system. A list of the course's major objectives and a 
course outline are provided next. The remainder of the guide consists 
of learning modules on the following topics: the evolution and main 
types of transportation; the concepc of a transportation system; 
land, water, air, and space transportation systems; energy systems; 
and the relationship between transportation and society. Each module 
includes information about the length of time needed to complete the 
module, an introduction to the instructional content to be covered in 
class, performance objectives, a day-by-day outline of student 
learning activities, and li^^ts of suggested textbooks and references. 
(MN) 
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Activities and procedures within the Division 
of Vocational Education are governed by the 
philosophy of simple fairness tc all. There- 
fore, the policy of the Division is that all 
operations will be perfomed without regard 
to race. sex. color, national origin, or 
handicap. 



IF THERE ARE ANY QUESTIONS. PLEASE CONTACT THE INDUSTRIAL ARTS/TECHNOLOGY EDUCATION 
OFFICE BY MAIL (116 WEST EDENTON STREET. EDUCATION BUILDING, RALEIGH. NC 27603-1712) 
OR BY PHONE (919/733-7970). 
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INTRODUCTION 



The North Carolina Technology Education Curriculum is a program to meet 
every citizen's need to be technologically literate.^ Some ba"^ 
""'Jf 'he program, and these can be divided into content 
assumptions, and learner assumptions. 

The curriculum was developed using the belief that the appropriate 
content for the field is technology, and its impact on individuals and 
society It was further assumed that the content is best organized 
around human productive systems that have been used, are now being used, 
and will, most likely, continue to be used. These universal systens are 
coaaunication. construction. .anufacturing. and transportation. 
Finally, it was assumed that this content can best be addressed from a 

go^Wrest'r'ainrs' P""""' 

The curriculum was furthei based on the assumption that education should 
meet the needs of individuals and the human requirements of society. It 
was assumed that each person living in a technological society should 
have a basic understanding of and the ability to assimilate the 
knowledge about technology. People it was assumed, should be able to 
interact with the technological nature of society and help impact the 
ir^Ki ^"'""k"^" '"^n°logies can provide. Additionally people should 
be able to be contributors to a society in their several roles 
including citizen, voter, investor, consmer. worker, and leader. 

These assumptions caused the curriculum to be developed in such a way as 



1. 



2. 



3. 



5. 
6. 



Provide an overview of technology first, allow for more indepth 
study in specific technological areas. and culminate with 
synthesis activities. 

Be more teacher-directed, content-centered in early courses, and 
highly, student-directed, process centered in advanced courses. 

Involve problem-solving and group activities of all courses. 



4. Stress the how and why of technology and its relationship to 
our quality of life. 



Be activity-centered learning, with the content being used to 
determine the appropriateness of each activity selected. 

Be equally important to young women and young men. both of 
which must function in a technological society. 

Finally, the curriculum was developed to be descriptive rather than 
prescriptive. The materials describe what to teach aid suggest ways o? 
teaching the content. At no time are daily activities prescribed Jn 
such a way to preclude individualizing the presentations to meet local 
conditions • 



THE CURRICULUM GUIDE IK AN INSTRUCTIONAL SYSTEM 



Each course in the North Carolina Tschnology Education Curriculum is 
seen as a dynamic activity involving a complete Instruction system. 
This system generally includes seven components: the teacher, the 
students, a texbook when available, the curriculxun guide, laboratory 
sheets, apparatus, and a reference library. 

THE TEACHER 



The teacher plays t^c primary role in the system. This role entails 
^^i^fe a curriculum developer . The teacher chooses the points to 
emphasize and to evaluate. Care should be taken to insure that the 
coverage of the subject is comprehensive. You should resist "picking 
and choosing" only modules and activities that are the most interesting, 
most familiar, or the easiest to Implement. All modules and activities 
should be included. However, you are encouraged to redesign or replace 
activities with your own activities that contain equivalent content. 

As a technical expert , the teacher gives presentations, demcnstxations , 
and asks questions about the subject matter. Safety information, and 
the demonstration of teaching/learining activities, are the 
responsibility of the teacher. 

The teacher is an instruction manager . Managers plan, schedule, direct, 
and control activities. The teacher, perhaps in cooperation with 
students, plan the instruction by identifying the instructional goals. 
The activities to reach these goals are scheduled. Through 
presentations and application activities students are directed through 
the construction activities. Finally, the student's work and the 
teacher's management is controlled through various forms of 
evaluation. Since evaluation instruments should be designed to measure 
success in reaching the goals, these instruments should be prepared by 
the teacher. 



The teacher is the creator of the teaching/learnin g enviroiiment . It is 
highly recommended that you create a "role playing" environment. In 
addition to having students do tasks that simulate construction, have 
them play the role of workers, managers, and owners. For example, refer 
to a group of students as a "work crew" or "survey party" with job 
titles, rather than as students who carry out assigned tasks. Help them 
visualize themselves in their roles. The teacher can become a job 
superintendent, owner, or government officer, who approves the "work 
crew's" job. 



THE STUDENT 
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The target population is made up of middle-junior high or high school 
students. The students will often work in groups of from three to 
five. Their responsibilities include reading the textbook assignments, 
doing the worksheets as homework, and completing the activities. 

' 6 



THE TEXBOOK 



A textbook should be selected for the course and each student should 
have one* A textbook contains the body of knowledge about industrial 
technology. It should be selected to seet the appropriate reading 
level, and be written in an interesting way with numerous illustrations. 

THE CURRICULUM GUIDE 

The curriculum guide is to be used to help plan your instruction* The 
Introduction consists of a structure for the content and a description 
of an instructional system with suggestions on how to use it. 

The remainder of the curriculum guide briefly describes the modules* 
Each module consists of an Introduction, objective(s) , ar.d a description 
of the activities. The description of the activities includes a 
8cheaule, presentation titles, application activities, and presentation 
titles, references, and safety gultlellnes. Suggestions for getting 
prepared and carrying out the activity are found in the teacher activity 
sections. 

Suggestions for a variety of optional activities may also be found 
throughout the curriculum guide. 

THE APPARATUS 

Often the course guide contains plans for specialized apparatus useful 
in teaching the course. Drawings will be placed with the activity in 
which they are used. You can use the drawings to construct the apparatus. 

THE REFERENCE LIBRARY 

Some courses require student reference books. The titles of these are 
included in the reference library and copies should be purchased for 
laboratory use. 

DAILY LESSON PLANS AND EVALUATION 

The planning of dally activiti'^s and an on going evaluation system are 
th teacher's responsibility and rightfully so. Each student should 
adapt activities and presentations to insure they help students develop 
the identified concepts within local conditions. The curriculum guide 
was designed to help you, the local professional, present a relevant, 
exciting course. Good luck! 



Ttan^octation is one of the basic human productiva activities. Over ages 
people have developed an ever increasingly ooqplex iystes to aove people and 
cargo fron one location to another. Early developeinu were restricted to 
natural rout/^.— iy^nal trails and waterwiys. More complex iMid tramportation 
system followed with rail, roaAny, and pipttline system being developed. 
Also, Shipping system nofved frca sail-pciwerad wood craft to steel-^lled 
craft powered ty well-developed power plants. Later air transpoctaticn 
ct^plemnted the land and water s/stem. Me are now using qpace 
tran^iortaticn system to deliver satellites into orbital positions. 

Ttanspoctaticn system, indeed, are essential for societal develppnent. 
Oonnerce is based on fast, efficient aovemnt of goods and people. Many 
recreational activities d^end on the abili^ to travsl to distant locations. 
Various jobs require people to travel to customrs, construction sites, and 
other points of activity. 

Technolojical literacy requites an understanding of the technical means people 
use to extend the ability to aove themelves and goods to various locations. 
Tt^ia course is designed to provide a basic understanding of traraqoortation 
system, and energy, as a prim iz^t to all transportation activities. 
Students will be given the oppcxtunity to view tranqportaticn as a system, 
then investigate the systems used to aove people and goods on land and water, 
and through air and ipaoe. Finally, the students will be able to stud/ energy 
systems as they ar/i applied to transportation and other uses. 
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OBJKIIVBS 



Upon cQwipletiQn of this course, aach student should understand: 
I. Transportation as a system. 

2« "Xhe ^inciples and practioss of land, water, air, end ^oe 
traxiQ)ortation. 

3* Energ/ utilization as a system. 

4. The principles and practices of mechanical, light, electrical, heat, 
Aemical energy utiliZGcior system. 

5. The advantages and limitation of various tran% station and energy 
utilization systems. 

SUQSSIED BESOUilCZS 
TSOBOOKS 



Bdin, Ralph C, et.al., Enerqfy, Power yd TrangX)rtatio^ 
Peoria, IL: Bennett & McKnight Publishing Co., 1986. 

DeOld, Alan R. Everett, Sheets and William, Alexander, Transportation * 
Mbrcester, MA: Davis Publications, Inc., 1966. 

Karwatka, Dennis and Michael R. Koeak, Bwrijy, Power and Transportation 
Ttechnplogy * Orlando, FI.: Harcourt Brace Jovanovich, 1987. 

(HHER RE9CURCZS 



Booklets from: 

S. Department of Energy 
Technical Information Center 
P. 0. Box 62 
Oak Ridge, IN 37830 

Ansrical Gas Association 
Educational Services 
1515 Wilson Blvd. 
Arlington^ Vk 22209 

ftost Major Petroleum Conpanies 
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COURSE ODlLIiaB 



Title and Gontant 



TxBie 
(Days) 



Introduction to Tran^ort&tion 5 
What is transportation 
'Pypes of tran^)ortation 
Bvolutxcn of transportation 

2» Transportation Systems 12 

Transportation »^ a system 
System inputs 
Transportation processes 
Vehicle systems 

3- Land Transportatioi Systems 11 

The land tranqportation ^stem 
Evolution of land transpcSrtation systems 
Land transportation vehicles 
Highway systems 
Rail systems 
Pipeline systems 
Support systems 

Water Transportation systems 9 
•n>e water transportation system 
Vfeter transportation vessels 
Ocean transportation 
Inland waterway transpcartation 
Support systems 

5* Air Transportation Systene 10 

T^e air transportation system 
Aircraft 
Si^jpcrt systems 

^* Spaoe Transportatioi Systems 10 

TTie space transportation system 
Si»oe craft 
Support systems 

7. Energy Systems 20 

Sources of energy 
lypes of energy 
Converting energy 
Transmitting energy 
Utilizing energy 
Energy and the environment 

3- Transportatiui & Society 3 
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IIBDDUCnCII TO ntMBPGREKTZClf TtOnJUOf 



^E23)LE; I s * Introductiai to Transportatioi 
UHfJJHt 4 DAYS Transportaticn ODSTER 

Itan^ortaticn syttemB are essential for all societies. Ihe level of 
devslcpuent of these s/stems lall directly Influence the standard of living of 
tha citizens in society. Early transportation systemB developed along natural 
trails developed by animals and dry sf'^u. beds, and on waterways. Ihese 
natural environmental features limited the areas Where humans could develop 
settlements. 

Later transportation systems became more complex as natural barriers were 
comiuered. Canals w^^re de\^loped which could traverse changes in elevation; 
roads and railways were built to connect settlements; human flight was made 
possible; and finally, the reaches of space have been ppaned up with new 
exotic transportation systems*. 

This module is designed to introduce students to the concept of transportaticn 
and its historical development. The learning expediences in this nodule 
provide the badcdrpp for the many that will follow in later modules. 
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IJpon completing this learning nodule, eaA student should be able toi 

1. Define transportation. 

2. Describe the inportance of tran^xartation to Individuals and 
society. 

3. List and describe the four major modes of transpDrtation. 



t J>L'i'lVriY 
Coaplete the administrative tasks to s^art the class. 
Pret course outline and objectives. 

Preseit an introduction to transportation. 
Introduce tran^wrtation survey. 

Have the student start conducting the transportation survey 
after sdicol. 

Introduce and show a film that provides a historical background 
to transportation. 

Intr oduce a sinple laboratory activity. 

Have the students continue to conduct transportation survey 
after school. 

Have the students preseait survey results. 
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HBEBirZHB 1HB MOOUUE 



0 Vfell before this nodule is introducedr the following tasks shea Id 
be coii{)leted: 

1. Order and preview en appropriate film on the historical 
developRient of transportation for dxf 3. See i^f:pendix for 
selected titles. 

2. Develop a history of tran^ortation survey for Days 2-4. 
Sanple survey instruioent is included in the Appendix. 

1 OoBoplete the necesseury administrative details to start a class. 

2 Present a discussion on the •^ture and Scope of the Introduction 
to Tran^x>rtation Class". Describe the various areas that will 
be studied and Qrpioal activities Which will be conpleted during 
the class. BE A CHEERL'^^eSRllllll 

A slide series showing transportation in the "real world", and the 
activities planned for the class which will help the students 
understand transportation, would be an excellent introduction. 

Present a discussion on •*An Introduction to Transportation." 
This discussion should consider: 
1* What is transportation 

2. Reasons for transportation 

3. Evolution of transportatioi 

4. TVpes of transportation — land, water, air, apace. 

Distribute the historical development of transrxMTtation survey 
and es^lain its use. (See Appendix) 

2-4 After school, administer the "History of Transportation" survey 
to at least: 

1. One teenager 

2. One young adult (age 21-35) 

3. One middle-aged adult (40-55) 

4. One seiior citizen (over 65). 




Acnvny 



3-4 Introduce and show the film selected to provide a historical 
overview of transiJcrtation. 

Provide the students a list o£ e* ants to look for or a *#orkaheet 
designed aromd the filn. 

Introduce and have the students ooBplete a single tran^xartation 
laboratory activity sudi as: 

"Using sinple hand tools and scrap materials, develop a 
tran^jortation which will aove an item from one point to 
another." (See Appendix. ) 

5 Record the results from the historical survey. Use a large piece of 
paper to record and suninarize the data. 

Invite an elderly person to oone to class and discuss changes in 
transportation in their lifetime. 

Sunmarize this introduction to tran^ortation. 
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Bchn, Ralph C, et.i^l., Energy, Power and Transportation. 
Bennett and MsKnight Publishing Co., 1986, fp. 

OtOld, Alan R., Everett, Sheets, and Alexander, WilUan., Ttan^xartation. 
Davis Publications, Inc., 1986, pp. 2-26. 

Karwarka, Dennis and Michael, R. KossaJc, Energy, Power and Transportation. 
Haroourt Brace Jovanovick, Publishers, I9e9, F!P»Ji22?r237. 



FU/IS 

Transportation Around the World 

11 Minutes. Film # 3304 Rental* $8.50 



Relates geographical differences in various locations to the forms 
of travel used. Illustrates land, water, and air transportation. 
Shows llamas in the Andes, Kayaks in the Artie, electric trains in 
Japan, and helicopters in the United States. 

Transportation Revolution; Story of America's Growth 

20 Minutes. Filti # 9202 Rental: $13.50 

Presents a brief historical overview of the deveiopBient of railroads, 
automobiles, and airplanes in the United States. Includes historical film 
clips of eadi mode of transpcartation and coRoents on the need for 
combating pollution caused by transportation syf tems. 

(These films are available from the Bureau of Audiovisual Instruction, 
Box 2093, Madison, WI 53701, (608)262-1644. 



-9CH0CL- 



Atlc p^le in each of the following categories If they have UMd the types 
of tranKXXtatioi listed in the left oolunn as a Bain node of getting from 
one place to another. Disregard events liXe hayrides, canps, etc. Place 
a + if they have. Le^'ve the square blank if they have not. 



TSTPE OF TOAPSPORTATION 



Period 



Horse 

Horsr & buggy or wagon 

Stidc-shift automobile 

lAutcroatic transmission 
Automobile 

Pickup trudc 

Over-the-road (large) 
truck 

Steam-powered train 

Diesel'-powered train 

Piston engine airplane 

Jet aircraft 

Steaxnship 

Sailboat 

Paddlewheel riverboat 



Teenage 



Young 
Adult 



Middle 
Age 



Senior 
Citizen 
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ARMDIX 



Transportaticn Problaa-fiolviw Activity 

1. Divide the class into ciro»?» of 2-3 students. Note: This activi 
can also be done toy students working individually. 

2 Assign Mch groqp the following three assignsnts, one at a time: 

Design a guidance system **iich will allow the vehicle- 
system whidi will allow the v^cle (golf ball) to nave 
from Point A to Point B. The points should be located 
aboit 3-4 feet apart on a taOjle or workbench. A siacle 
solution is shown in Figure 1. 




FIGURE 1: One solution to the Point A to Point B assignment 

Design a guidance system Which will insure that the v^cl« (golf 
ball) will travel from Point A to Point C, passing through Point B. 
The points should be located on a table or bench top so that the 
ball must make a 45-90 degree turn at Point B. Figure 2 shows a 
sinple solution to the design assignsent. 

r 

Reprinted ky permission from the Center for liqplensnting Technology Education, 
Ball State University, Muncie, IN 47306. 
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Figure 2 - One solution to the Point A to Point C through E^int B 
assignioent 



Desigr. a guidance system **icJi will cause the vehicle to nove from 
Point A to Point D passing throu^ Point B and being lowered from 
Point C to Point D without a free fall. Points A, B, and C are located 
on a table or bench with Point C at the edge and Point D is a-» the floor 
directly below Point C. Figure 3 tfwws a solution for this design 
solution. 

Have the student solve each problao using available materials. Stress 
the need for guidance as one of the basic elsnsnts in a trani^rtation 
systSB. 

Have the groqps denanstrate their solutions to the class. 
Discuss each solution in teras of efficisncy, creativity, etc. 
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Figure 3: One solution for the Point A to Point D design assigniaent 



BcMifcnt ana Suqppli^s: 

• Golf ball (vehicle) 

• Assorted materials: 
a* cardboard 

b* string 

c* dowels 

d* masking tape 

€• Mood strips 

f* wire 

9* Mtal cans 

h* pl astic bottlas, etc. 

Gannon catting tools: 

a* knives 

b* scissors 

tin snips, etc. 
- Clanpsi etc* 





17 



20 



MODULE? 2 : Transportaticn Systems 
UNSTH: 12 DMfS Trauisportaticn afJSTER 

IJdinologir is dMcribed as the um of tc»l«, mchines, and s/tteos to extend 
the potential of people to control thi natural and hiaan-aade environments. 
All system have a conmon etructure. Ihey have a set of ir»ut» Whidi are 
cihanged by a series of processes into a desired output. Also, all systems have 
internal goals and external constraints. 

Ttan^wrtation systens are no different from any other system. They use 
•nergy as the primary resource Which is wpplemnted iy huaan, natural, 
capital, and financial resources, ihtse reKJuroes are applied to the act 
(process; of tran^rting people or goods fron one location to another 
using a vehicle and/or a container, '^tien the system is applied to the 
induetrial setting, a transportation enterprise has the goal to relocate 
people and goods for a profit. Societal demands regulate the freedom 
(oonstrains) the enterprise has in readiing this goal. 



Most transportation systems use a vehicle of sow type. Ihese vehicles hav^ 
five najor systems and require a aapport system. These systems are described 
as follows: 

1. Propulsion - a method to power the vehicle. 

2. Su^jension - a method to smooth the ride for the cargo or the 

passenger. 

3. Structure - a framework to support the other systems and protect the 

passengers and/or cargo. 

4. Guidance - a method to determine the path the vehicle is taking. 

5. Control - a method of accelerating, deceleration, and changing the 

direction and/or altitude of the vehicle. 

6. S.45X3rt - systems which provide data (navigational, directions, 

etc.), fuel, pathways (roads, airways), terminals, etc. 

This module is designed to introduce students to the basic features of 
transportation systems and vehicular subsystems. 
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OBlBCnVES 



Upon cotpleting this learning nodule, each student should be able to: 

1. Describe and e3q>lain tran^^ortaticn as a system. 

2. List and describe the inputs to the tran^ortation system. 

3. List and^scribe the processes used by transportation systems. 

4. List and describe the outputs of transportation systems. 

5. List and describe the goals of a tranQ)ortaticn enterprise. 

6. List and describe the constraints placed on industries operating 
transportation systems by individuals and society through government 
regulation. 

7. List the five essential systems contained in each transportation 
vehicle. 

8. List and describe the types of support systems needed to operate 
B a transportation vehicle or system. 

9. Differentiate between guidance and control- 

10. Differentiate between roadways, guideways, and waterways. 

11. Describe the major transportation system manageioent activities. 
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1 Discuss Transportation as a System. 

ShcM a film on transportation. 
OR 

Invite a speaker on tran^iortation. 

2 Discuss the essential elements in a vi^cle. 
Introduce a transportation activity. 

3 Introduce use of hand tools and basic machines. 

4!-6 Supervise the students as they work on the transportation activity. 
7 Discuss managing a tran^xxrtation system. 

8-^11 Supervise the students as they work on the transportation activity. 
12 Sunmarize nndule. 



ERIC 



23 



20 



HRBEBinNG THE M3DULE 



0 Before introducing this module the following tasks should 
CQD^leted: 

1. Select and order a film *Aiich can be used to reinforce 
the discussion of transportation as a system, it tfiould 
show: 

a. Inputs (natural— fuel, psqple, capital— vehicles, 
terminals, people, knowledge, and finances), processes 
(moving people and goods and managing activities, and 
ou^ts) 

b. Vehicles and their systems 

c. Regulation from government. 

2. Develop an activity for the nodule sudi as: (more complex 
than the activity in Module 1) 

a. Design and construct a model of a canal transportation 
system 

b. Design a transportation system vAiidi will move styro- 
foam pBdcing beads from Point A to Itoint B 

c. Design and construct a n3del o: * transportaticn 
system to nove people from a check-in counter to an 
airplaiie which is 1/4 mile away. 

3. Invite a speaker to discuss trar^rtation systems with the 
class. The manager of the city bus system, a trucking 
carpany, etc. could provide the necessary expertise. Have 
the ^>eaker discuss routes, passenger and/or cargo 
considerations, vehicles, and management activities. 

Introduce transportation as a system through a presmtaticn. 
Emphasize the inputs, process, and outputs of the system; 
managerial and tran^Jorting processes; goals and regulations. 

Show a film which depicts tran^xartatiai as a system. Use the film 
to reinforce the discussion. 




B 



Discuss the essaitial systems found in vehicles— pr^lsion, 
structure, guidance, control, and su^nsicn. Have the class 
view slides of various vshicles (boats, cars, trains, planes, 
spaceships), and throug(h a nocksheet and/or a discussicnf list 
the type of system Mdh veliicle uses; ^pe of propulsion 
system type of guidance system, etc. (See Appendix for sample 
work sheet.) 

Divide the class into groups of 3-5 students. Introduce the class 
to the tran^rtation acti'fity or activities that will be used with 
this nodule. You nay have madti groqp work cn the sans problem or 
have a sQ>arate problem for each group. Assign or have the group 
select a leader for each group. 



SCHOOL 



Name: 

Type of vehicle: 



Describe the system used in the vehicle: 

Propulsion: 

Structure: 

Guidance: 

Control: 

Suspension: 



Demonstrate the simple tools and machines the class will be using 
with this assignment— hot wire cutter for styr ofoaon, X-acto knives, 
hot glue guns, scroll saw, disc sender, etc. SSOSSS SAFETYliil 

Keep the demonstrations sisple. The stUKlmt needs to be shown 
safe use of the tools and madiineai- HDWGV^ the goal of this 
activity is to stu^ tranflpoctaticn NOT learn lists of tool names 
and their parts. 
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3SL Aenvm 

4-6 Si?)eryise and assist the students as they work on the transportaticn 
acuyity assigned to the group. Demonstrate additional tools and 
nadunes as needed. 



DX8CU88 managing a tranaixxtatiai system «qphasizing the planning, 
organizing, directing and controlling activities r»qaired to 
operate an enterprise v*iieii specializes in providing transportaticr. 
services, include the activities of preparing to Bove people or 
cargo, the act of moving.- and ccsopleting the move. Discuss 
receiving, loading, moving, and ir.loading. Differentiate between 
the type of acxivities used with people and cargo. 

aperyise and assist the students as they work on the ttansrxsrtation 
activity assigned to the group. 

12 aannarize the module ly having the students present the results of 
their transportation activity. Tie their work with the content 
of ttte nodule. 
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Dirtction . Jtam the strvxrture, propulsion, guiiianoe, «u«pensicn, -control, 
and support aystems for sacih of the following different types 
of transportation vehicles* 



structure 

propulsion 
guidance 



Diesel train engine 



suipension 

control 
mjppoct 



structure 

propulsion 

guidance 



Focd pickig truck 



suspension 

control 

sipport 



structure 

propulsion 

guidance 



structure 

propulsion 

guidance 



structure 

propulsion 

^aidance 



structure 

propulsion 

guidance 



Radio-controlled boat 



suspension 

control 

Alport 



Boeing 747 airplane 



suspension 

control 

st^port 



River paddle boat 



suspension 

control 

si^pport 



Any tank 



suspension 

control 
sq)port 
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TEXTBOOKS 



Bohn, R&Iph Ct, et^^ile, Energy, Pc?tfer and Trangportaticn. 
Bennett and McKnight Publishing Co., 198&, pp. • 134. 

Karwarka, Dennis and Michael R. Kdeak, Energy, Power and Trangportationi 
Baroourt Brace Jovanovidc, Publi«her«, 1987, pp. 226 - i37.^ 
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HXULE: 2 ! Lauid Tranaportaticn Systems 
XaiSTEi: 4 £A2S Trang)ortation OUSTER 

ftan^tation systsns are dMigrwd to operate in specific environments. 
Different systems are designed to nove people and cargo on land and water and 
12-t!iL*^JS!°** noet familiar to people are land transportatxcr. 

Vmtmn, ihese are used or operated by alnost evwy citizen. 

The ccmcn land transportation systens are: 

1* Highway transportation systems 

2. Kail tran^rtation systems 

3. Pipelines. 

Hi^*»y systems move people and cargo using cars and trucks that usually 
travel on fixed roadways. Rail systems use vrtiicles that travel on both 
monorail and two-trade (railroad, subway) railw^s. Pipelines move liquids 
and slurries from mines and wells to nanufacturing and processing plants and 
on to final customers. Most homes are connected to pipelines that deliver 
water and natural gas, and remove waste. 

This learning module will allow the students to study the three major land 
tran^tauon systems and the vehicles they use. Laboratory activities will 
permit the students to have experience in designing vehicles for highway 
and/or railroad systems and may include ejqoeriences in pipelines. 
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Vpcn ocnpletlng this learning module, each student should be able to; 

!• List end describe the three najor types of land tran^nrtaticn 
— s/stems. 

2. Describe the vehicles losed to tran^rt people and cargo on rail 
and hi^^Ti^y tran^ortation systms. 

3. Describe the facilities used foe land transportation systeios. 

4. Differentiate between people and ceurgo-ooving vi^cles. 

5* Discuss the inpacts of land tran^xartation systems on people and 
the society. 
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1 Int:^oduce the students to land tran^ortation* 
Show a film can land tran^ortaticn* 

2 Discuss highway transpoctation including routes and facilities. 
Present land transportation laboratory activity. 

3-5 Denonstrate tools and nachines to be used with the activity. 

Supervise students as they work or the land transportation 
assignment. 

6-7 Discuss rail and pipeline tran^xxtation assignment and land 
transportation routing/cost assignment. 

8-^0 Si?>ervise students as they work on their land transportation 
assignment. 

11 Have the students present the n3dels of the transportation 

systems en^iasizing the vehicle, pathway, and cargo/passenger 
coa{>artment. 

Sunnetrize module 
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(T Well befcare this module is introduced, the following tasks should 
be oGcpleted. 

1. Select a film on land tran^xartaticn that shows both the 
vehicles and the scRJort facilities (roads, terminals, etc.). 

2. Develop one or more land tran^ortatiai assignments such as: 

a. Develop a vehicle i^Aiidi will carry two table tennis balls 
(a driver and a passenger) the lojgth of a monorail 
constructed of 3/4" or 1" flexible PVC pipe. 

NOTE; This assigment will require prior ccnstructioi of 
the monoradl. 

b. Develop a vehicle, po#ered by a mousetrap, Wtd<± will 
carry two table tennis balls (a driver and a passenger) at 
least 10" and stay on a 24" wide roadway. 

NDTO: Tape off a 24" wide area of floor to simulate the 
roadway. 

c. Develop a pipeline system **uch will carry styrofoam 
packing "peanuts" the length of a 1" diameter PVC pipeline 
which has at least two curves and one change in elevation. 

r 

NSfES: The pipeline shcxild be built ?»fore the assigninent 
is started. Ooqpressed air can be used to cause 
the material to move down the pipeline. 

3.. Collect an assortioent of materials that students can use to 
conplete the assignment. 

4. Obtain roadmaps for highway route labora*-ory assignment- 
Day 6-7. 

1 PresQit a discussion on land transportation. This presentation 
should be a general introduction to the major types of land trans- 
portation (highway, railroad, pipeline, and off -road), and the 
routes and facilities they use. Later, discussions will provide 
more ^>ecific information of highway, rail, and pipeline systems. 

Show a film on land transportation. 
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Present a discussicn on higihway tran^jortation. EaBhasize the 
vehicles used to nove people and cargo. Di££«rentia-.e between 
the requirenents £oc aoving people and cargo; i.e. ccitfort, 
protecticn, ease of loading, etc. Present a description of types 
of roadways, terainals, etc. Discuss the difference between 
personal (cars), and nass transit (buses), md between private 
and for-profit (a business enterprise), tran^xxtaticn. 

Include in the pressntatioi a discossioi of higt»#ay routes and 
facilities. Present the types of roads, (tool, interstate, 
priaary, sacondary, etc.), and the terminals, (bus, trudc), used. 
(The total discussion should be limited to 20-25 ainites. ) 

Present the land transportation ssslgnsmt to the class. Divide 
the class into groupe of 2-4 (or they can *#ork alone). Badi group 
can have the sane assignnant, or better still, different assign- 
ments. If different assignmnts aie uMd, develop hi^way, rail, 
and pipeline assignments. The groqps will have about seven class 
periods to do the assigtamnt. 

Demonstrate the major tools and nadiines the students will use 
in oonpleting the assignment. Special tools and nachines can be 
demonstrated on a "need-to-knaw" basis. 

Short demonstrations may be spaaed over- several days. Again, 
remember that SAEE use of tools is the goal; MOT tool names « 
processing information, etc. Most of these days should be 
given to student groups *«orking on their assignments. 
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6-7 Discuss railroad transportaticn. Presant the typas of rail systems 
(freight and passenger), and the aajor t^s of anginas and cars 
used. Discuss rail route and facilities, integrate the discussion 
with a presentation on pipeline eystans. Present the types of 
pipelines and the products they carry (raw aaterials and finished 
products; licpaids, gases, slurries). Discuss the various routes for 
pipelines using slides or naps. (NOfTE: Both systems are basically 
freight-carrying systems.) 

Show a film on pipelines. 

Divide the class into grocps of 2-3 students. Introduce and have 
the students conplete a land transportation system route assignment 
such as: 

•^ou are planning to take a cross-country trip to (destination). 
Select a route, then list the things that can be seen or done 
along the way. Calculate the cost of the trip using the following 
base costs. 

Autoracbile $ .25 per mile 



Conpare the cost for personal travel with mass land transit 
(bus and rail). Your teacher will have the cost of tickets on 
the bus and traxn." 

WDTE: Maps and tour guides (AM, m>il, etc.) will be r»eded 
for this assignment. 

••You are the dispatcSier for a household moving company. One truck 
has a load to be mowed from Los Angeles to Duluth, Minnesota. Plan 
a route with coisideratioi for mountains, two-lane roads, etc. Which 
will slow the trudc down.^* 

NOTE: Maps are needed for this assigranent. 



Meals 



$10.00 per day 

per person 
$35.00 double 
$ 5.00 each extra 
$20.00 per day 



Lodging 



Miscellemeous 
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"Using a map of rail lines in the United States, plot a route for 
a shipment from Portland, Oragon to Now Orleans." 

"Using a ODdel railroad, siaulate the Bovenent, switcMng of cars, 
and other railroad activitiM." 

8-10 a5>ervise students as they work cn their mjor land transportation 
assignment (model). 

11 Suanarize-the nodule with student reports on their transportation 
acxjels. Tie in the models with the cont«jt of the module. 
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Bohn, 



Jhn, Ralph C, et.al., Energy, Power and Transr»r«-*f < ^ 



tat ion. 




iSs'lS^^,,*^!; University of IUl«,is Pii„ service 

Donald and the Wheel 
14 Minutes Film # 54489 Rental: §13.50 
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MXULE: 4 : Water 'Transportation Systems 
TJMsn wt 10 LK£S Transportation CLUSTER 

Mit«r tranftiortatiai is anong the oldest nsthods of transportation. Fairly 
hsavy loads were loved on viater long bsfors an adsquiats road lystM was 

developed. The power of nations in early tines was often neasured by tlie 
strength of its navy and the extent of its water bound trade. 

The opening of the new world was possible only after fairly sophisticated 
water tran^xartation systems, with their asans of navigation, were developed. 

tteter tran^ioctation systems can be divided into two major types: 

1. Marine Tranaportaticn: The movement of people and cargo on 
the oceans and seas. 

2. Inland Waterway Tran^xactation: Movement of people and cargo on 
the lakes and rivers of a country. 

Marine tran^xsrtation generally uses larger ships **iile inland waterway 
tran^xarcatiai uses smaller ships, barges, tu^xats, and ferryboats. 

Personal water transportation is almost totally limited to inland waterways 
where people use a wide variety of crafts from ^>eedboats, to hydrofoils, to 
houseboats. 

This nodule is designed to introduce students to the basic concepts of water 
transportation and is supported by selected laboratory activities. 
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ORJEcnves 

upon completing this learning nodule, each student shcxald be able to: 

1. Describe water tran^sortaticn. 

2. Differentiate between marine and inland waterway tranipoctaticn. 

3. Describe the basic vessels used by water transportation systems. 

4. List major waterways in the United States and the Wbcld. 

5. List the advantages and limitations of water transportation. 
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l«-2 Introduce water tranQXDrtaticn. 

Show a film on water tran^)ortation. 

Introduce and have the students start the major laboratory activity 
for water transportation. 

3«4 Supervise students working on the laboratory activity. 

5-6 Discuss water transportation, v«esals, and waterways. 

Si:pervise students working on the laboratory 'Squipoait. 

7 Present and have student C0B?>lete waterway routing assigninent. 

8 Supervise students working on the laboratory activity. 

9 Sunoarize scdule. 
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0 Before introducing this leeurning nodule the following tasks should 
be oocopleted: 

1. Select a film that introduces the basic ccnc^ts of water 
transportation including vessels and waterways. 

2. Devel<^ a major laboratory activiQr sudi asL_ 

a. Design and cx)n8truct a barge which will carry a 
load of 2# through a 6" wide diannel with a 3" 
draft. 

b. Ocnstruct a ocxiel of a canal lode. 

c. Construct a model of a canal i*iich has the three 
basic features: 

- a way to change elevations (lock)i 

- a way to cross narrow, low areas, sudi as 
streams (aqueducts), and 

- a source of a constant water supply (reservoir 
with a dam). 

d. Construct and test a model of a shipping container fc^ 
ocean transportation. The container should be able to: 

- be easily loaded and unloaded, 

- keep a raw egg from breaking in a 10* drop^ 

- keep the cargo dry under wet weather, and 

- be able to be loaded and stacdced on a ship 
(flat surface) with a crane. 

1-2 Present an introduction to water transportation i*uch discusses 
vessels, terminals, routes^, and major waterways in general terms. 
Vessels and waterways will be presented in more detail later. 
Also, present the advantages and limitations of water trans- 
portation. (This presentation should not exceed 20 minutes.) 

ShcM a film on water tran^x^rtation. 

Introduce ^he major laboratory activity developed for this nodule. 
Divide the class into groups and have them start work on the iiiot3els. 

Presen t any demonstrations needed to complete the activity. 
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3-4 Supervise the students as they work on their laboratory 
assignments. 

S-6 Pr«Mnt a discussior on wat^r trampartatian vmmIs and waterways. 
Discuss the major types of vms«Is UMd for both nrine and inland 
taterway tzan^^ctatioic Mao diffvpitiate bstwMn carso and 
passenger (cruise) ships. {TtiiB discussion rtvxild not exceed 20 
tdinutes. ) 

a?)ervise the students as they work an their laboratory assignments. 

7 Present and have students oai4>lste a waterway assignment such as: 

"You are a tour director. Plan a two-week cruise with major ports- 
of-call." 

NOTE: You will need to gather aaps showing major ports in the 
world and lists of the approximate sailing tines between major ports 
in the wurld. Travel agents have infocmation on scteduled cruises 
fron vihidh you can estimate approximate sailing times. 

8 Sqpervise the students as they work on their laboratory assignments. 

9 Sunnarize the module by having the students present the models. Tie 
their presentations to the content of the module. 
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, Ralph C, et.al.. Energy, ?ower and Trangortaticn. 
nnett and McKnight Publis:u.ng do. / 193£, pp. 223-23?7 



Bbhn 
Bennett 



DBOld, Alan R. , Everett, Sheets, and William, Alexander, T^anspoctatioi. 
Davis Publications, Inc., 1966, pp. 187-280. ' 

Karwarka, Dennis and Michael R. Kcxak, Energy, Power and Transportatio n. 
Haroourt Brace Jovanovidc, Publishers, 1567, ^. ;i56-2&5. 



FltMS 

Saga of the Erie Canali 
11 Minutes Film « 80838 Rental: $10.00 

Visualizes the construction of the Erie Canal as one of the great 
engineering feats of the United States. 

Avaitadale from the University of Illinois Film Service, 
1325 South Oak Street, CSwnpaign, IL 61820 

(800) 25?.-1357 
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MXULEi _5 : Air Transportation Systems 
LENGTH: 10 mys Transportati cn CLUSTER 

li^d^'^iiJA^**"'' ?f?«»non in the history of tran^tation. While 
land and water tran^)ortauon can be traced bade thousanSof years air 
txan^tatiai is a 20th century develppoient. However, its imxtaAce has 
been growing rapidly since the end of Wbrld Vax II. 

^ ^"^^ °* ^ Early airliners 

ff!*^'' NOW' "Odern jets 

wxng hundreds of oonajoa folk across thousands of uiles in quiet comfort. 

Ito «?3port this type of travel, elaborate guidance systeas have been develooed 
to »ake air travel one of the safest »odes of tran^^i^SoT^JaiSle! ^ 

This nodule will introduce students to aircraft, flight paths, terminals, and 

SkfSfs^nt^Jf?!'" "'^'^P?^- Labora?Sry actiiitlS^C? 1 h^ 
MKe this introduction more meaningful for the students. 
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Upon coiQpleting tliis learning module, eadi student should be able to 
!• Define and describe air transportation. 

2« Idintify the major types of cr^ft us#d for air tranipoctatioa. 
3*-.Describe the methods used to guide aircraft along fli^t paths. 
4« Describe the support systems used in air transportatiGn. 
5« List the advantages and limitations to air transportation. 
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1-2 Introduce air transportation. 

Sho^ a film on air transportation. 

Introduce laboratory activi^ for air transportation. 
3-5 Provide denonst rat ions needed for the laboratory activity. 

Supervise work on laboratory activity. 

6-7 Present a discussion of flight paths, routes, and airport 
terminals. 

Present flight path and route or airp»t assignment. 
8-9 Si5>ervi8e work on laboratory activity. 
10 Summarize the nodule. 
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0 Well before introducing this module, the following tasks should be 
conpleted: 

1. Order a film to introduce air tzan^ortation. 

2. Develop a labaratcry activity for air tzamportation, s>2ch as: 

a. Make a model of a hot air balloon (blow a 6" diameter 
balloon. Cut elliptical tacticns of tissue paper v*iich are 
about three tines as long as they ere wide, and long enough 
to extend from the tcp to the botton of the balloon. Place 
the tissue sheet ower the balloon carefully, overlapping the 
seams by about 1/4". Glue the msbb. Place a 1" collar at 
the open end^ then deflate the balloon. Fill the balloon 
with hot air through a tin can with its ends r«ioved — 
that is placed over a hot plate. } 

b. Build a model of dirigible. (Tie lengths of 3/16 reeds or 
similar materials together. Glue balsa wood ribs around 
the football-shaped form produced by the reeds. Cover with 
tiswe paper soaked in diluted polyvinyl glue, and let dry. 
Insert an e!i|)ty balloon in the fan and fill with helium. 
Tether with strings. ) 

c. Build a model of a glider. 

d. Build a model of an airliner <x other plane. 

1-2 Present a discussion on air transportation. This pres^^ntation 

should be a general introduction to the area, with a more ^lecific 
introduction to aircraft. The types of planes (cargo, passenger), 
and their power plants (piston, turboprop, jet), should be 
en|*xasi2ed. Also, discuss the evolution of air tran^ortatim from a 
rich man's mode of tran^ortation to an affordable means of travel. 
(Ihis discussion should not exceed 20 ninutes.) 

Show a film to reinforce the discussion. 

Introduce the laboratory activity or activities to the clews. 

Divide th& clyas into groups of 2-3 to work on the assignment. \ 
different activity my be assigned each group to cover nore types of 
aircraft. Encourage them to do outside research on the problems 
they are assigned. 
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3 Demonstrate any new machines or tools that the students wil' 
using. SUSSS SNFSZYIU 

Supervise the students as they begin work on their laboratory 
assignment. 

4-5 a?)ervise the students as they continue to work on their major 
laboratory assignment. 

6-7 Present a discussion on flight paths and routes. Use maps or slides 
o£ naps to ihow the various airline routM. Discuss the hub and 
spoke system used by nny airlines and freight cGopanies (i.e. 
Federal Express at Menfshis, United Airlines at Chicago and Denver, 
etc. ) . ^ > 

Integrate this presentation with a discussion on termj.nals and 
st^jport systems. Discuss terminal requirements for: 

1. Access and parking. 

2. Ticketing and baggage handling. 

3. Passenger concourses and loading ran{3s. 

4. Ground si^^xsrt. Also, discuss navigational support systems. 
Clhis discussion should not exceed 20 minutes. ) 

Introduce and have the students coaplete either a: 

1. Laboratory assignment on airline routes such as: 

SCHOOL 

name: 

Using the flight maps provided, list the airlines • 
that you could use to travel on the following routes. 
Place a (+) after the airline if it flies nonstop 
oi> the route, and (-) if it flies through a hub. 
N3TE: Sane airlines will have both a (+) and a (-). 

Qucago-Denver Indianapolis-Orlando 

New York-Boston Washington D.C. - 

San Francisco 

Los Angeles-Seattle 

NOTE: To use this assignment will need route maps from a 
different airline. 
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2. Laboratory assignment on airport layout in Which the students 
sketch a layout for a terminal for two airlines and two loading 
rasps* 

They should ccnsiders 
a* arriving passengers 
b* departing passengers 
c* tidceting oounters 
d. gate check^in 
e» baggage chadc^in 

f. baggage claim area 

g. auto parking 

h* bus and taxi sarvioe, etc* 

CPTKXKj 

Invite a speaker from the local airport tc speak <xi flying, 
navigation, air traffic control, etc. 

8-9 Si?)ervi8e the students as they work on their major laboratory 
etssignments* 

10 Summarize the module by having the students present their 

laboratory activities. Tie their presentaticais to the content 
of the module. 
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ScSin, Ralph C, et.al., Energy, power and Transportatien. 
Bennett and McKnight Publxshing Co., i$S^, pp. iifi - ii2. 

DtOld, Alan R., Everett Sheets, and William Alexander, Ttaneportaticn. 
Davis Publications, Inc., 1966, pp. 281 - 382. * 

Karwarka, Dennis and Kozak, Michael R., Biergy, Power and Transp ortaticn. 
Haroour^ Brace Jovanovick, Publishers, 1§87, pp. i6^5S^. 



FIZJC 

Airplane Trip b/ Jet (Third Edition) 
11 Minutes Film # 2700 Rental: $8.00 

Shows aircraft operation. Views how nanagenent, flight crews, and 
ground crews conraunicate. Describes aircraft maintenance. 



Airplanes and How They Fly (Revised Editioi) 
11 Minutes Film # 5815 Rental; $10.50 

Explains the principles of launching, flying, and controlling aircraft. 
E)5>lains gravity, lift, drag, and thrust. 

Available from: Bureau of Audio Visual Instruction, 

University of Wisconsin Extension 

1327 University Avenue, Madison, WI 53706 

(608) 262-1644 



America's wings 

28 Minutes Film # HQa 267 Free 

Deals with the ideas and inventors 
air tran^rtation. 



who contributed to the evolution of 



Available from: NASA Lewis Research Center, 
Office of Educational Services 
21000 Brookpark Road, Cleveland, OH 44135 
(215) 433-4000, Ext. 708 
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tMQCULE: ^ : Space Transportaticn Systeias 
ISXnHt 10 CAYS Trauisportaticxi CLUSTER 

8pas» traniportatiaa today is in it» infancy at was air tranKxartaticn in the 
•arly 1900 's. Alaost daily, we gain new infonn&tion about tht desirability 
and feasibility of general ^>aoe travel. Until recently, only highly trained 
astronauts could venture into ipace. Now, the apace shuttle is taking the 
oomnon citizen along. 

Additionally, unmanned apace probes are readiing the outer limits of our solar 
wfatm and will nove on into the deep reaches of ipace. 

This module is designed to help students better understand ^ce travel which 
they read and hear about constantly. 
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Upon completicn of this learning module, each student should be able to: 

1. Define and describe space travel. 

2. List and describe aajor apace travel veliicles and pow«r systems. 

3. Ej^lain how a rocket provides propulsion. 

4. Describe spacs navigation techniques. 

5« Describe the benefits and limitations to ipace travel. 

6. Describe the "^in-offs" or products coming from apace research. 
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1 Introduce ispace travel. 

Show a general film on ^aoe travel. 

2-4 Introduce major laboratory activi^. 

Demonstrate any new tools and nachines used with the laboratory 
activity. 

Supervise students on their laboratory activity. 
5 Discuss rockets and their operation. 
Show a film on rockets. 
6-8 Supervise students on their laboratory activity. 
9 Launch rockets (laboratory activx^). 
10 Susvnarize the nodule. 
Show surnnary film. 
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0 Well before introducing this module, the following tasks should be 
ccnpleted: 

1. Order film foe Days 1, 5, and 10. The film foe Day I 
•hould be a general ipaoe travel £il«. The Day 5 film 
should concentiite on rodcets, **iile the Day 10 film can 
be eidwr a general film, or provide a view of future 
^oe travel. 

2. Develop a laboratory acti'/ity in which the students build 
and launch a rr*et. Infomation my be obtained from a 
hcbhy store oe the WCP. Activity foe building a rocket is 
included at the end of this activity. (This activity is 

now in the public domain and can be reproduced for class use. ) 

1 Present a discussion of gem ral ^oe travel. Many books on the 
subject are available in 1. \.aries. Present both matned and 
unmanned space shots. Disw'jss the goals of the missions and the 
infomation gathered. Also, introduoe students to the p-^ "hicts that 
have resulted from space rosearch. 

Show a film of general ^ce travel. 

2-4 Introduce the laboratory activity building a rocket. (See 
Appendix. ) 

"In groi?>s of 3-5, construct a rocket vftiich can be launched and 
recovered. " 

1. Divide the class into groups 

2. Select a leader 

3. Assign tasks within the group 

4. Oxqplete tasks 

Demonstrate building tlie rocket and supervise ihe students' work as 
they: 

1. Build body 

2. Fabricate cjnse cone. 
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Prefeit a disojssicn and shew a fila rockets and their 
(^ration. Trace the evolution of ru*..ets frao Goddard's work to 
the present* 

apervise the students* weack on the rodcets as they: 

1. Fabricate and attach fins 

2. Fabricate engine scunt 

3. Fabricate parachute 

4. Asseodsle rocket. 



tMA the xodKtu smrciau «xtrsw ceuticn daring this activity 
Sunnarize the module. 



Show a suraraary film. 
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TZKTB00K5 

Karwarka, Dennis and Midviel R. KomJc, E nergy, Power and Trun ^rv^^,!.^^ 
Haroourt Brace Jovai»vicJc, PubUiher«7 i#, g>. 

DaOld, Alan R., Everett, Sheets, and WUiain, Alexander, ftansportaticn. 
Davis Publications, Inc., 1966, pp. 383 -454. - 

FZIMS 

Blue Planet 

10 1/2 Minutes Film # HQ 224 Rental: Free 

An overview of the space t-ogram featuring hic^ights of America's 
role in apace ejqjloration. 

Eagle Had Landed; rFlight of Apollo 11 

28 1/2 Minutes Film # HQ 194 Rental: Free 

Hie story of the historic first landing on the noon in July, 1969. 
Por trait of Earth 
27 Minutes Film ♦ HQ 299 Rental: Free 

Explains satellites—what they are and how they perform their daily 
tasks in orbit around earth. 

Space Tfavigation 
21 Minutes Film # HQ 116 Rental: Free 

E^lains in non-technical terms the mathematical priixriples of 
charting a course in ^ce. 

Films available from: 

NASA Lewis Research Center 

Office of Educational Services 

21000 Broolg>ark Road, Cleveland, OH 44135 

(216) 433-4000, Ext. 708 

(Order at least 45 days in advance. Film catalog also available. ) 
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NSVESDIX 

- , , , , 

Oonplete directions for coostructing a rtodel rcxiket may be found in the lACP 
aanufacturing laboratory manual, or kits with directions may be purchased 
from: PITSOO, P.O. Box 1328, Pittsburg, KS 66762 

VJFEt You may also want to dh0ck with your local hdbby store for rocket kits 
and sillies. 

Caution should be exercised to insure that the kits require sufficient 
student activity. 
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Tica TO nnioPQRZKFxcN waaxxx 



MCOJLE: 2 : Energy Systems 

LENSIH: 20 DftJfS Tramsportaticn CLUSTER 

All tran^xartation systems have energy as a najor input. Energy provides the 
power to Bove people and cargo from one place to anc5ther. Over the years, a 
variety of energy sources have been developed to power vtfiicles. The power of 
amnals, flofing water, and wind, were first used. Later, heat engines 
converted the energy in coal, wood, and oil, into power to nove water and land 
>«ucles. Solar and nuclear power was developed in nore recent years to powe^ 
ships and ^oecraft. ' ^ 

A study of tran^wrtaticn would not be complete without an investigation into 
the various sources of the energy which drive the vehicles in the system. ' 
Ukewise, energy utilization is not limited to trampoctaticn systems. Energy 
xs a vital input to all technological systems— oonnunication, construction, 
manufacturing, and tran^joctation. 

This module will introduce students to energy systems and their inputs, 

' outputs. Sources on energy, types of energy, •nergy conversion 
and utxlxzatxcn, and measurement of power and energy, will all be addressed 
through presentations and laboratory activities. Finally, a view of energy 
and its impact on the environment will be provided. 
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GBncrzvEs 



Upcn completion of this learning nodule, each student should be able to 

1. Define energy. 

2. Differentiate between energy and power. 

3. List and describe the sources of energy. 

4. List and define the types of «)ergy. 

5. Describe energy utilization as a s^'sten with input, processes, 
and output. 

6. Describe the operation of oonncn energy utilization systess. 

7. Describe the steps in energy utilization. 

8. Discuss the iapacts of energy on individuals, society, and the 
environment. 

9. Measure energy and power utilization. 
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1*2 Introduce energy as a system. 

Show a film introducing energy. 

Discuss sources of energy. 

Assign sources of enercry workiiieet. 
3 Present sources of energy laboratory assignment. 
4-6 Sn)ervise students* work. 

7 Have students present energy sources model or di^lay. 

8 Discuss types of energy. 

Present developing an energy system latoratocy activity, 
9*10 Sipervise students' work. 

11 Discuss engines as an energy converter. 
Show a film on the engines. 

12 Sipervise students' work. 

13 Have students present types of energy models. 

14 Discuss advanced energy systems (solar-nuclear). 
Shew film on solar or nuclear power. 
Introduce laboratory activity for solar power. 

15-17 Supervise studaits' work. 

18 Discuss energy and the environitiMit. 

Show a film of energy and the environiwit. 

19 Introduce energy and the environment workaheet. 

20 Suamarize the nodule. 
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tttaomSB THE HXULE 



0 Well*be£ore introducing this nodule, the following tasks should be 
ocnpleted: 

!• Select and order film for Day 1, 7, 14, 19, and 24. 

2. Develop Morkaheets for the filM. 

3. Develop a laboratory activi^ on eourors of energy. 

4. Develop an activity on developing an energy system. 

5. Develop a laboratory activity on eolar energy. 

6. Develop ncrksheets on aeasuring energy useage. 

7. Develop a worksheet on energy and the environiaent. 

1-2 Present a discussion on energy as a systeffl. Stress the ir^xits, 
processes, and ou^ts of the systen along with the goals and 
environsental iiqoacts. Present the concepts e>at energy is 
converted from one fona to another (i.e. nechanical to electrical in 
a generator; light to heat in a solar oell, etc.); that the energy 
is transmitted (over wires, througfh a transmission and drive train/ 
etc.); and energy is applied to lork (heat or light a home, nove a 
cargo, etc.). 

Show a film on energy systems. Introduce, show, and review tlie 
film. 

Discuss the sources of energy. Differentiate between exhaustible/ 
renewable/ and inexhaustible sources. Give exajiples. 



fi2 

58 



Distribute and e^^lain ^sources of energy assignment. 

Individually, oar in groqpa of 2-3 students, coBplete a worksheet on 
sources of energy, eudi as: 

9CHXL 

Name: 

List the possible sources of energy for eacffonjfe tollowirjg 
devices: 

Electric ligjits: 
Autonbbi les: 
Aircraft: 
Saiips: 

Heating system for a building: 
Tfelephcne: 



3 Present a source on energy laboratory activity such as: 

1. As a member of a group of 2-4 students, design and build a codel 
or di^lay that shows a form of energy. The assignwnt might 
be: 

a. Research, design, and construct a model that would show 
mechanical energy. 

b. Other assignments would show electrical, nuclear, light, 
chemical, or heat energy. 

c. Dencnstrate new tools and machines the student will be using 
to complete the laboratory activity. 



4-5 Supervise the students' laboratory activity. 

7 Have the students present their aodel. 

8 Discuss QTpes of energy (Mduuiioal, electrical, Ught, heat, 
Giiemical, and nuclear) • Differentiate between potential and kinetic 
energy. (Limit the discussion to 15 minutes maxinum. } 

Present a developing an energy •yst;ejiUAboratacy activity such as: 

- As a groqp of 2«4 studsnts, design and CGnstnict a sodel that 
will ihow a CQsplete mergy system including the ii^t, energy 
conversion process, and the device operated by the ouQut. The 
assignment mic^t read: 

• ••Construct a model Which will show the conversion of mechanical 
energy into electrical energy, (or meciianioal to electrical, 
chemical to electrical, light to heat, heat to electrical, 
etc.).- 

^10 Have the students start work on the laboratory assignment* 

U iOiscuss engines as an energy converter. Present the types of 
internal and external cooixistion engines. Present the types of 
notion produced by engines— linear, rotary, and reciprocating. 
(Limit the discussion to 20 minutes. ) 

Show a film on engine^. 

12 Supervise the students' work on the laboratcxy activity. 

13 Ha^ students present their nodels. 

14 Discuss advanced energy systems. Present the basic operation 
principles for solar and nuclear systems. Discuss their advantages 
and limitations. DO NOT tell students v*iat is RIGHT or WRONG but 
present a balanced view of the systems* 

(Limit the discussion to 20-25 minutes.) 

Show a film on solar or nuclear power. 
Introduce a laboratory activity on eolar power such as: 
In a group of 2«4 students, build a model of a solar collector. 



B4 

60 



fSBSBUnNS IBE tOEULE 



15-17 Supervise the students • work on the laboratory activity. 
Have the students display their ndeU. 

18 Discuss energy and the snvironnrnt. Present the advantages and 
limitations of various energy systsni and th^ir ispacts on the 
environment* Stress that all technological systems are a result of 
tradeoffs between desired outoonm and negative effects on 
individuals and the environment. No system is all good or all teid. 

Show a film of energy and the environment. 

19 Assign a worksheet v*udi addresses energy and the environment. An 
example si^t is as follows: 

SCHXL 

Name: 

List the advantages and disadvantages of each of the follo^ng 
types of energy. Consider both iiqpacts on our way of life (cost, 
ease of use^ etc.) and the natural environment. 

Hydroelectric: 

Advantages: 

Disadvantages: 
Coal: 

Advantages: 

Disadvantages: 
Petroleum: 

Advantages: 

Diseuivantages: 
...add others; i.e. nuclear, solar, wood. 

20 Sun&arize the major conoc^ developed in this nodule. 
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ISXTBOOKS 

Bbhn, Ralph C, et.al., toergy, Po^er and Transportation^ 
Bannett and McKni^t Publishing Co., 1966# pp. 11-156, 345-367, 244-290t 

Karwarica, Dennis and Kozak# Midiael R«, Energy # Power and Ttangxartation^ 
Haroourt Brace Jovanovidc, Publishers, i%7, pp. 25-172, 

FIIMS 

Film may be borrowed from: 

NDdsm T&lking Pictures Service, Filn Scheduling Departaent, 
5000 Park Street, North, St. Petersburg, FL 33709 

A Gift from the Earth 

26 Minutes Free 

Examines the various types of geothermal resources and how they can 
be uMd* 

Coal! Bridge to the Future 

28 Minutes Free 

Explains how the energy crisis created renewed interest in coal as an 
energy source. 

Coal; Vie Other Energy 

15 Minutes Free 

Examines the role of coal in America's energy future. 
Energy 2000 
25 Minutes Free 

Examines various sources of alternate energy that aig^t one day replace 
oil. 

Ehergy for the 80's 

27 Minutes Free 

A look at energy alternatives in the IMited States. 
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gnergy~the American Experience 
26 1/2 Minutes Free 

Shows the development of different forms of energy in Aaerioa over the 
pMt 200 years. 

Ousts of Power 

14 Minutes P ree . 

£Biows that we use only a fraction of the potential energy of the wind. 
nuclear Energy~Power for Today and Toeorrow 
28 Minute Free 

Shows how nuclear energy has the potential for b>candng the next raajor 
source of energy. 

Producing Oil 

28 Minutes Free 

Gives a basic e^qolanation of is required to get oil and gas out of a 
reservoir and to the pipeline. 

Up the Power Curve 

16 Minutes Free 

Shows the practicality of energy conservation and its role in solving 
America's energy problem. 



U.S. Department of Energy Film Library 
P. 0. Box 62, Oak Ridge, IN 37830 
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nnRODOCTZGH TO IBNKiKJKlXriOH TSCOKUXS 



rCiSJLE: S i Transportaticn and Society 
IDI31H: 2 CAYS Transportaticn OUSTER 

^Bm iqpact and future of transportation should be of great ccncem of eadi 
citizen. As the vorld riirinks with ever faster sodes of tran^sort, we are 
drawn closer to cultures different frcn ours. We are rapidly beoooing one 
society - a world society. 

.Tranipor taticn vdiicles have given us great freedom to roam the world but have 
also cauMd air, water, end noise pollution. Each of the problems must be 
faced. 

Also, the pomr sources for our transportation vdiicles is ever dinging, from 
animals, to coal-fired steam engines, to internal conbustion engines, to jet 
engines, to liquid and solid fuel rodcets. 

This module is desigr.ed to summarize this course and cause the student to 
synthesize their thouc^ts of the positive and negative iiqpacts of 
transportation cn their lives. 
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QBIBCnVBS 

Upon cc3tiK)leting this module, each student should be able to: 

1. Identify impacts of transportacion on individuals and cociety. 

2. Analyze the inpacts of tran^jortation on individuals and society. 

3. Draw ocnclusions about the inpacts of tran^jortation on individuals 
and society. 
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Lead a discussion on transportation and society. 
Have students ccBC)lete laboratocy iheet. 
Suinnarize course* 
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TGCTBCOKS 



Bohn, Ralph C, et.al.. Energy, Power and Transportaticn. 
Bennett and McKnight Publishing Co., 1966, pp'. j^j?^. 

DtOlA, Alan R., Everett Sheets, and William Alexander, Transportatic n. 
Davis Publications, Inc., 1986. 

Karwarka, 'jennis and Michael R. Koeak, Energy, Bower and Transportation . 
Haroourt Brace Jovanovidc, Publishers, i^7, pp. iS§-iCli, 554-ii7. 
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I'Hilill nil IBB MODULE 




0 Before the steurt of the sodule, rMsarch the major scdes of 
treuisportation so that you can lead a discussion in which the 
students can oonplete the la&ratocy sheet. The nodes may be 

!• Humans walking 

2* Animal«-drawn vehicles 

3. Steam-powered vehicles 
a. trains 

ships 
c. cars 

4. Internal combustion-powered v^cles 

a. diesel engines (trails) 

b. diesel-powered ships 

c. gasoline-^powered cars 

d. propeller aircraft 

5. Jet-powered vehicles 

a. ship 

b. planes 

6. Rocket-powered craft 
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vseaasmss the mqouce 



1-2 Lead a discussicn whidi will encourage the class to identify tiie 
information needed to oonplete a chart for eadi major type of 
v«aucle (l-€). Record the infocnaticn on butd»r paoer in a 
foraat like the following: 

ttjde: 



Tine Period When Widely Ueed: 

Advantages ; 

Disadvantages 

Replaced By:_ 

Why?:^ 



3 Summarize the coarse. 
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